The main objective of this study was to identify predictors of Complementary and Alternative Medicine (CAM) use in Lebanon. Data for this study were drawn from a national survey conducted among Lebanese adults (n=1500). A modified version of the Social Behavioral Model (SBM) was used to understand CAM use in the study population. In this version, predisposing factors included sociodemographic characteristics (age, gender, education, and employment) and Push and Pull factors. Additionally, enabling resources included income, and medical need encompassed presence of chronic disease and perceived health status. Simple and multiple logistic regressions were used to examine the predictors of CAM use in the study population. Results of the multiple logistic regression showed that younger and older adults were less likely to use CAM as compared to middle-aged respondents. The Push factor "dissatisfaction with conventional medicine" was associated with higher odds of CAM use. For three of the six Pull factors, compared to participants who strongly disagreed, those who had a tendency of taking care of one's health were more likely to use CAM. Income and presence of chronic disease were also associated with higher odds of CAM use. The findings of this study affirmed the utility of the SBM in explaining the use of CAM and proposed a new version of this model, whereby the Push and Pull factors are integrated within the predisposing factors of this model.
Background
In recent years, there has been a global renaissance of interest in natural and herbal remedies. This is partly due to the realization that conventional medicine is not capable of providing a cure or solution for human diseases and that the presence of side effects is almost unavoidable [1] [2] [3] .
Complementary and alternative medicine (CAM) is defined by the National Institutes of Health as "a group of diverse medical and health care systems, practices, and products that are not generally considered part of conventional medicine" [4] . Worldwide, the prevalence of CAM use varies between 10% and 76% [5] and is highest among patients with chronic diseases [6] . According to CAMbrella, a European research network for CAM, herbal and biological-based medicine was the most common CAM reported in Europe [7] . Such a preponderance of CAM use has not been accompanied by a parallel growth in the scientific evidence to ascertain its safety and efficacy [8] .
The increasing prevalence rates of CAM use coupled with the potential side effects of certain CAM modalities and their negative interactions with several conventional treatments sparked interest in examining and understanding the drivers of CAM use in various populations, from academic as well as applied perspectives [9] . A number of conceptual models originating from various fields including medical sociology, psychology, and marketing were studied in this context [10] . The Social Behavioral Model (SBM), first developed in 1968 by Andersen, is among the most commonly used models to predict healthcare utilization behavior, including CAM use [11] . The core of this model is centered on three pillars as determinants of healthcare utilization: (1) predisposing factors, (2) enabling resources, and (3) medical need. The predisposing factors include, in addition to sociodemographic characteristics, health beliefs and social values. The enabling resources relate mainly to income and financial ability to access healthcare. As for medical need, it includes both self-perceived and evaluated health status [12] . While medical need constitutes a direct motivator for CAM use, predisposing factors such as health beliefs play a relatively indirect role in this behavior [13] .
Health beliefs as potential determinants for CAM use were grouped into either the reasons that underscore the negative aspect of conventional medicine or Push factors or the reasons that related to the desire of a more proactive role in one's health and holistic health beliefs or Pull factors [12, [14] [15] [16] . The Pull factors, in contrast, were more focused on the beliefs that CAM use is likely to confer benefits in overall health, energy, immunity, and quality-of life and stimulate feelings of hope, enhance participation in or mastery of one's own health, and/or offer an alternative to conventional medicine that is holistic, natural, and congruent with one's life philosophy [17] . The majority of research studies that investigated the Push and Pull factors in relation to CAM use originated in Europe, Canada, and the United States and yielded inconsistent findings [12, [16] [17] [18] [19] .
In Lebanon, a small country of the Middle East and North Africa (MENA) region, a national survey revealed that one in three Lebanese adults uses CAM, with herbs being the most commonly used type [20] . Such a prevalent use of CAM is not coupled with national regulatory frameworks that optimize public safety and support the proper integration of CAM into the healthcare system [21] . Therefore, the main objective of this study was to identify the factors that predict CAM use based on national data from Lebanon by applying the three constructs of the SBM: predisposing characteristics (sociodemographics), enabling resources (income), and medical need (health status). Health beliefs including the Push and Pull factors were also studied as predisposing factors within the SBM. A secondary objective was to investigate the effect of various sociodemographic characteristics on the Push and Pull factors.
Methods

Study Population.
Data for the present study were drawn from a cross-sectional survey conducted on a nationally representative sample of Lebanese adults. Data collection took place between August 2010 and January 2011. A stratified cluster random selection design was used to attain a nationally representative sample. Details about the sampling frame and selection of participants are described elsewhere [22] . Participation was voluntary, and informed consent was obtained from all respondents prior to participation. The average administration time of the interviews was 20 minutes. The study protocol was approved by the Institutional Review Board at the American University of Beirut (protocol number FHS.MA.03).
Theoretical Constructs.
For the purpose of this study, CAM referred to "biologically based practices" and included dietary supplements, herbal products, and the other so-called natural yet scientifically unproven therapies [4] . As previously highlighted, the SBM includes three major constructs: the predisposing, enabling, and medical need factors. In this study, predisposing factors included age, gender, education, and employment, in addition to health beliefs (Push and Pull factors). Measures of enabling resources included income, while those of medical need included presence of chronic disease and perceived health status. The modified SBM used in this study is depicted in Figure 1 .
Survey Instrument.
Respondents completed a multicomponent questionnaire through face-to-face interviews. The interviewers were extensively trained on the administration of the questionnaire to have a nonjudgmental attitude and not to provide leading questions. The questionnaire used in data collection was developed by the research team and thoroughly reviewed by an expert panel consisting of a medical doctor, an epidemiologist, a health management and policy expert, and an economist. The questionnaire explored the sociodemographic and health-related characteristics of respondents, their use of CAM during the previous 12 months, and their beliefs related to CAM use, that is, Push and Pull factors. Regarding the Push factors, patients were asked about their dissatisfaction with conventional medicine during the past 12 months (yes or no). The Pull factors were assessed through a series of six statements that the respondents were asked to rate on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The statements were as follows: "I prefer that doctors give me choices or options and let me decide for myself what to do" (Pull factor 1); "Patients should challenge the authority of the doctor" (Pull factor 2); "I prefer to assume some of the responsibility" (Pull factor 3); "Except for serious illness, it is better to take care of one's own health than go to the doctor" (Pull factor 4); "It is not obligatory to go to the doctor to treat oneself " (Pull factor 5); and "Spirituality and faith play important roles in life" (Pull factor 6).
The questionnaire was pilot-tested on 35 randomly selected individuals who were asked to provide feedback on the clarity and flow of the questionnaire. The received feedback was incorporated in the final version of the questionnaire.
Statistical Analysis.
Data entry and analysis were conducted using the Statistical Package for the Social Sciences (SPSS) software version 24 for Windows [23] . Frequencies and percentages were used to describe characteristics of CAM use. Differences between CAM users and nonusers with regard to sociodemographics, health variables, and Push and Pull factors were all assessed using Pearson's Chisquare tests. The associations of each SBM construct (SES, health status, and Push and Pull factors) with CAM use were assessed using simple logistic regression, with CAM use being the dependent variable. In order to evaluate the correlations of CAM use, a multiple logistic regression model was utilized. In this model, variables were included if they were significantly associated with the dependent variable in the univariate analysis. Similarly, the associations of SES and health status with the Push factor were also assessed using simple and multiple logistic models, with feeling dissatisfied from conventional medicine being a dependent variable. The associations of various sociodemographic and health characteristics with each of the Pull factors were examined using ordinal regression analysis. Each Pull factor measured on the 5-item scale was used as the ordinal dependent variable. In order to adjust for possible confounders, a multiple ordinal regression model was built, in which all sociodemographic and health characteristics were used as independent variables. Odds ratios and their respective 95% confidence intervals were computed. While a p-value of 0.05 was used to detect significance in simple regression analyses, a more conservative value (0.01) was considered for the multiple regressions used in this study. Table 1 displays data on the SBM constructs representing sociodemographic and health-related characteristics of the overall study population including CAM users and nonusers. The sample population comprised respondents from all three age groups: ≤31 years (36.2%), 32-51 years (39.2%), and ≥52 (24.6%), with 816 (54.4%) males and 684 (45.6%) females. Table 2 shows the associations between the Push and Pull factors and CAM use among the study respondents. CAM users were significantly more dissatisfied with conventional medicine compared to nonusers. The percentage of respondents by level of agreement/disagreement is also shown in Table 2 . Overall, the majority of the respondents strongly disagreed with all Pull factors except the sixth factor on "spirituality and faith." However, there were significant differences between CAM users and nonusers in their levels of agreement on the first five Pull factors (Pull factors 1-5). CAM users were less likely to "strongly disagree" with these five Pull factors, in comparison to nonusers. Table 3 represents the simple and multiple logistic regression analysis of the SBM constructs and the Push and Pull factors of CAM use in the study population. Using results from the simple logistic regression, variables significantly associated with CAM use in the study population included age, education, monthly income, presence of chronic disease, the Push factors, and the first five Pull factors. In the multiple logistic regression, variables were put in the model in order of strength of their association with CAM use as per the simple logistic analysis. The effect of each variable on the model was assessed and the variable was kept if it significantly contributed to a better fit of the model. The final multiple logistic model included the following variables: age, monthly income, presence of chronic disease, the Push factors, and three out of the six Pull factors (1, 4, and 5). The results of the multiple logistic analysis showed that CAM use was significantly associated with age (p<0.01), monthly income (p<0.01), the Push factors, and Pull factors 1, 4, and 5. Finally, presence of chronic diseases was also associated with CAM use, with borderline significance (p=0.018).
Results
Data on the SBM Factors in the Study Population.
Push and Pull Factors and CAM Use.
The Push Factors and Sociodemographic Characteristics.
Simple and multiple logistic regression models were created to explore the association of sociodemographics with the Push factors (Table 4 ). In the simple model, age (≤31 years old), females, high school and university education, middleand high-income groups, presence of chronic disease, and poor-to-good perceived health status were all significantly associated with the use of CAM. The multiple logistic model included the following variables: age, monthly income, presence of chronic disease, and perceived health status. The multiple analysis indicated that the odds of feeling dissatisfied with conventional medicine were significantly associated with age and monthly income. On the other hand, the odds of feeling dissatisfied with conventional medicine were lower among respondents reporting having chronic disease and those who perceived their health status as good, fair, and poor.
Pull Factors and Sociodemographic
Characteristics. Ordinal logistic regression models were used to examine the associations of various sociodemographic and disease characteristics with each of the Pull factors in the study population (Appendix A). In the regression model, each of the Pull factors was used as the ordinal dependent variable, while sociodemographic and disease characteristics were used as independent variables. To determine the factors associated with Pull factor 1, variables that met significance in the simple analysis were entered in the final multiple model. Similar ordinal regression models were applied for the other Pull factors, that is, Pull factors 2-6. Appendix A displays the parameter estimates table, which includes the coefficients, the 95% confidence interval of the coefficients, and their associated p-values for each of the Pull factors. Note that a positive (negative) coefficient means that a higher (lower) value/score in the ordinal dependent variable is more likely. A summary of the significant associations among sociodemographic characteristics and the various Pull factors, as derived from multiple ordinal linear regression, is presented in Table 5 . While income was positively associated with Pull factor 1, it had a negative association with Pull factor 4. A better perceived health was positively associated with two of Pull factors, 2 and 4, and negatively associated with Pull factor 6. Employment was associated with Pull factor 2. While being a female was associated with Pull factor 6, a higher education was negatively associated with this factor. Factors 2 and 5 were not associated with any of the sociodemographic characteristics considered in this study.
Discussion
This study is the first attempt to understand the drivers of CAM use in the MENA region. It investigated the utilization of CAM using the Social Behavioral Model, in addition to the Push and Pull factors, in a national sample of Lebanese adults. The findings proposed an expanded version of the SBM, whereby the Push and Pull factors were integrated Table 4 : Association of sociodemographic characteristics with the Push factor (dissatisfaction with conventional medicine) among study participants (n = 1500). (2) Patients should challenge the authority of the doctor Employment (+), perceived health (+) (3) I prefer to assume some of the responsibility -(4) Except for serious illness, it is better to take care of your own health than go to the doctor Income (-), perceived health (+) (5) It is not obligatory to go to the doctor to treat oneself -(6) Spirituality and faith play important roles in life Female (+), education (-), perceived health (-) * The associations summarized in this table are derived from Appendix A, which displays the parameter estimates table, which includes the coefficients, the 95% confidence interval of the coefficients, and their associated p-values for each of the Pull factors. * * "-" indicates a negative association; "+" indicates a positive association.
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within the predisposing factors construct, as they have been proven to markedly influence health beliefs. Study findings further affirmed the utility of the SBM in explaining the use of CAM. Analysis revealed that, compared to nonusers, significantly more CAM users belonged to the middle-aged group and to the highest household income category and reported having chronic diseases. In contrast, a significantly higher proportion of non-CAM users belonged to the higher education group. The finding with regard to age is in line with several reports revealing higher prevalence of CAM use among middle-aged adults [18, 24, 25] . Middle-aged adults are the bulk of the active workforce and are more likely to have a higher household income as compared to younger or older age groups, hence enabling access to CAM [2] .
Among the health beliefs, the Push factor, dissatisfaction with conventional medicine, and three out of the six Pull factors studied were associated with CAM use. A systematic review of 87 studies examining CAM use in the European Union showed that the most common reason for CAM use was dissatisfaction with conventional care [26] , which can arise from the belief that the latter may do more harm than good, may target one specific pathology ignoring the holistic good for the body, or may not be effective in curing certain diseases [27] . The advantage of regular assessment of patient satisfaction with treatment and services offered by healthcare 8 Evidence-Based Complementary and Alternative Medicine providers and institutions does not only help improve the quality of services provided but also would prompt providers on the potential higher propensity of CAM use among dissatisfied patients [28] . On that front, it is important that healthcare providers systematically discuss CAM use with their patients, especially those with chronic diseases and those who express dissatisfaction with conventional treatment [27, 29] .
In this study, the Pull factors associated with CAM use included the patients' preference for shared decision-making and assuming responsibility for own health rather than relying on the doctor (except for serious illnesses). The significant effect of these Pull factors in predicting CAM use was also highlighted in a systematic review, whereby the authors concluded that beliefs of the importance in participating in the treatment of oneself are important predictors of CAM use [9] . Such evidence suggested that CAM users want to actively participate in the treatment decisions and take some control over their own health. Enhancing patients' participation in decisions related to their health and empowering them to assume responsibility of their own health and wellbeing are mandatory for all systems endorsing a patient-centered approach of care [20] .
Income as an enabling resource was also associated with CAM use. Corroborating these findings, several reports revealed that individuals with a higher income are more likely to be CAM users [30] [31] [32] . It is recommended that future studies examine in more detail the utilization patterns of CAM products across the various socioeconomic groups to better guide policy and practice recommendations. Such examinations can also advise on the enablers and barriers to CAM differentiated by average household income.
Furthermore, medical need (presence of chronic disease) was also associated with 46% increase in the odds of CAM use. Consistent with previous studies, indicators of poor health and chronic conditions have been reported to be associated with an increase in CAM use [33] . The standard operating procedures and clinical practice guidelines of healthcare providers need to integrate the probing of patients with chronic diseases on their use of CAM products. It is pivotal that the providers' approach acknowledges the value of CAM products if used properly rather than dismissing them in favor of conventional treatments [6] . This will minimize patients' resistance to disclosing CAM use and will help integrate CAM products and services into conventional treatment [34] .
In this study, the Push factor (dissatisfaction with conventional medicine) was positively associated with younger age and with higher education and income levels. On the other hand, being a female, presence of chronic disease, and poor-to-good health status were associated with lower odds of dissatisfaction with conventional medicine. Younger individuals and those with higher education and income levels may have relatively higher expectations for quality and standards of care that make them more likely to be dissatisfied with conventional medicine [27] . They are also less frequent users of the healthcare system and thus will formulate their perspective based on sporadic episodes of care which give them a lower chance of building a trust relationship with their providers [35, 36] . In contrast, females, chronically ill patients, and those with poor-to-good health are more likely to be users of conventional healthcare services and will generally build better relationships with their providers. The frequent use and their reliance on conventional care may also help balance their expectations [37] .
The association between sociodemographic and Pull factors also raises a number of interesting observations worthy of further investigations. For example, being a female was positively associated with the importance of faith and spirituality. Compared to males, females were more likely to rely on faith and spirituality [38] . Employed individuals were more likely to challenge the authority of their providers (Pull factor 2). This may be because employed individuals are relatively younger and are more likely to be healthy [37] . Lastly, income was positively associated with Pull factor 1 and negatively associated with preference to take care of own health rather than go to a doctor (except for serious illnesses). High-income individuals are more likely to have health insurance and coverage facilitating accessibility to health professionals and services whenever the need arises [24] . However, associated with such access is an expectation by high-income individuals for higher leverage in decisions related to health.
There are a number of shortcomings in this study which are worth noting. Investigating the drivers of CAM use by its various types, rather than a general category, may hold quite different sets of drivers of CAM use according to different types of CAM. In addition, in this study, the effects of the various constructs of the SBM and CAM use were studied using linear relationships. It is arguable that human behavior does not follow a linear relationship and is rather better explained using Chaos theory [39] . Furthermore, although this study focused on a prevalent CAM modality (biological-based therapies), future research is warranted in other branches of CAM, including "mind and body" and "energetic medicine." Finally, our results indicated that women were more likely to use CAM (OR: 1.18, 95%CI: 0.94-1.47); however, these results were not significant. Future researches to further investigate the perception and attitude of women with regard to CAM use are warranted.
Conclusion
Given the propensity of CAM use, it is critical to reach a more comprehensive understanding of why people resort to it. The findings of this study affirmed the utility of the SBM in explaining the use of CAM among Lebanese adults and proposed a modified version of this model, whereby the Push and Pull factors are integrated as part of the predisposing factors. In summary, the results of this study indicated that, among the predisposing factors, age, the Push factor, and a number of the Pull factors were associated with CAM use. Specifically, older adults, those dissatisfied with conventional medicine (pushed), and those in favor of taking hold of one's health (pulled) were more likely to use CAM. Income emerged as an enabling factor, whereby a higher income was associated with more prevalent CAM use. The "presence of chronic illness" was the medical need variable Evidence-Based Complementary and Alternative Medicine 9 significantly associated with CAM use. These findings are of importance to healthcare professionals, especially physicians, as they might help them understand the drivers of CAM use among their patients and improve patient-physician communication. Most importantly, formulating an evidencebased understanding of CAM use at the population level can help integrate CAM products and services into conventional treatment.
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